In this note we construct measures of maximal entropy for a certain class of maps with critical points. The main application of our result is the existence of measures of maximal entropy for the so-called Viana maps. * The authors were partially supported by Faperj-Brazil.
Introduction
Nowadays, it is well-known that a dynamical system can be understood from the study of its invariant measures (being this study called ergodic theory). However, since, in general, there are many invariants measures for a unique system, it is necessary to make a selection of some "interesting" measures. Motivated by the statistical physics, some candidates to be an interesting measures are the equilibrium states, which are measures satisfying a variational principle.
The theory of equilibrium states in the case of uniformly hyperbolic systems (developed by Bowen, Ruelle, Sinai among others) is now a classical theory with completely satisfactory results. But, in the non-uniformly context, only few theorems are proved (see Oliveira [O] for a such result; for a random version of it, see [AMO] ).
The central theme of this note is to prove the existence of maximal entropy measures for a certain class of maps with critical set (the maps with slow recurrence for the critical set, see [AA] ). As in Oliveira [O] , the difficult here is that the concepts of non-uniform expansion and slow recurrence depends, a priori, on the Lebesgue measure as a reference. To overcome this problem, we follow the techniques of Oliveira [O] .
The main application of our result is to a class of maps called Viana maps, which are non-uniformly expanding maps with (non-empty) critical set and slow recurrence to the critical set. See [AA] for a readible account about Viana maps.
Main Lemmas
During this paper, we follow closely the notation of Alves-Araújo [AA] and Oliveira [O] .
Lemma 2.1. Every µ ∈ K has infinitely many (n, δ)-hyperbolic times.
Proof. This is a consequence of the definition of K and the proposition 2.3 of Alves-Araújo [AA] . In the first case, we use that the Lyapounov exponents of points in C are log d and 0, combined with h η ≤ sum of positive Lyapounov exponents (by ergodicity) to obtain h η ≤ log d < h µ 0 , where µ 0 is the unique SRB measure for the Viana maps. Note that log d < h µ 0 follows from the Pesin's formula and µ 0 has two positive Lyapounov exponents.
In the second case, this follows from Oliveira's computation, using that rapid recurrence to C (i.e., lim sup n→∞ 1 n n−1 j=0 − log dist δ (f j (x), C) > γ). For more details see [O] .
Lemma 2.3. For any ε < δ and any P partition with diameter less than ε, it holds that P is generating for any (γ, δ)-expanding measure.
Proof. It suffices to use the proposition 2.6 of Alves-Araújo [AA] and the argument in lemma 5.2 of Oliveira [O] .
Lemma 2.4. There is a maximal entropy measure for Viana maps. Moreover, any maximal entropy measure lies in K.
Proof. This is an immediate consequence of the lemmas 2.1, 2.2, 2.3.
Remarks
In the present case of Viana maps, the uniqueness of maximal entropy measures can not be derived directly from the arguments of Oliveira [O] because we have no finite transitive Markov partition. Moreover, the same proofs above can be applied to construct equilibrium states for low variation potentials.
Finally, it is not hard to see that the existence of maximal entropy measures for "random" Viana maps (as in Alves-Araújo [AA] , for instance) is guaranteed by the natural modifications of the previous lemmas (see [AMO] ).
